The purpose of this study was to examine relationships between neurocognition, theory of mind, and community functioning in a sample of 43 outpatients with serious mental illness (SMI). Relationships between baseline values and changes over time were analyzed using multilevel modeling. Results showed that: 1. Neurocognition and theory of mind were each associated with community functioning at baseline. 2. Community functioning improved over approximately 12 months of treatment. 3. Greater improvement in neurocognition over time predicted higher rates of improvement in community functioning. 4. Theory of mind did not predict change in community functioning after controlling for neurocognition. 5. The effect of change in neurocognition on community functioning did not depend on the effect of baseline neurocognition. This study provides empirical support that individuals with SMI may experience improvement in community functioning, especially when they also experience improvement in neurocognition. Limitations and recommendations for future research are discussed.
Introduction
Cognitive impairments are highly prevalent in people with serious mental illness (SMI; Combs and Mueser, 2007) . 1 For heuristic purposes, these impairments are described as falling within the domains of neurocognition and social cognition. Neurocognition includes basic information processing functions as assessed by neuropsychological methods (e.g. attention, memory, concept formation and executive processes; Spaulding et al., 2003) . Social cognition pertains to the "processes and functions that allow a person to understand, act on, and benefit from the interpersonal world" (Corrigan and Penn, 2001, p. 3) . Domains of social cognition that have been a focus of research include emotion perception, social perception and knowledge, attributional bias (Addington et al., 2010) , and theory of mind (Couture et al., 2006 ).
An extensive body of research has linked neurocognition and social cognition to functional outcomes in those with SMI (Couture et al., 2006; Green et al., 2000; Wykes et al., 2011) . In this context, "functional outcomes" refer to behavior and social role performance necessary for normal everyday functioning. Neurocognition has been estimated to explain up to 60% of the variance in outcomes such as social problem solving, community functioning, and skill acquisition during psychiatric rehabilitation (Green et al., 2000) . Domains of social cognition have also been found to be related to community, social, and work functioning (Couture et al., 2006; Mancuso et al., 2011) . Many studies have demonstrated that social cognition accounts for additional variance in sociobehavioral outcomes after controlling for neurocognition Meyer and Kurtz, 2009; Pinkham and Penn, 2006; Roncone et al., 2002) . Still, it remains unclear to what extent various findings reflect unique contributions from truly separate cognitive domains, or whether they all reflect a common global cognitive impairment, measured by instruments of variable reliability and construct validity.
A decade-long proliferation of neuropsychological and social cognitive assessment tools has improved our ability to analyze relationships between separate cognitive domains and functional outcomes. In addition, new quantitative methods for analyzing longitudinal change are playing an increasingly important role (see Green et al., 2004 for a review). As was anticipated early in the contemporary era of schizophrenia research (Cromwell and Spaulding, 1978; Nuechterlein and Dawson, 1984) , some cognitive impairments are quite static, while others change over time, at least under certain conditions. Understanding relationships between change trajectories may be as important as understanding crosssectional relationships between domains of functioning Peer et al., 2007) .
There are several limitations to the extant longitudinal research in SMI. Green and colleagues (2004) identified only two of eighteen longitudinal studies that evaluated the relationship between changes in cognitive functioning and functional outcomes, both focusing on cognitive decline rather than improvement. Additionally, despite promising findings on links between cognitive and functional outcomes (Wykes et al., 2007a; Wykes et al., 2007b) , less than a third of the published studies include functional outcome measures (Twamley et al., 2003) . Of the studies that have examined changes in cognitive functioning and functional outcomes (e.g., Reeder et al., 2004; , the applied analytical strategies may not be equipped to address the nuances of longitudinal change. Furthermore, most studies of change have been conducted in a prognostic time frame, over a year or more. There is accumulating evidence, from studies of treatments that directly target cognitive impairments, that functional changes can occur in a much shorter time frame (Roder et al., 2006; Twamley et al., 2003) . A more complete understanding of these changes and their functional outcomes will inform design of psychosocial treatment and rehabilitation, and enhance individualization of clinical decision making.
Another inhibiting factor in longitudinal research is the instability, unreliability and problematic interpretability of change between two time points (Singer and Willett, 2003) . Currently, research on cognitive change and functional outcomes in SMI is mostly limited to two time points (e.g., Brekke et al., 2005; Fujii and Wylie, 2002; Kee et al., 2003; Kurtz et al., 2008) . Addition of a third assessment point is a strong solution, but this has greater requirements for laboratory resources, stability in the treatment setting and continuous access to the subject population. Application of new analytic methods requires special investment in continuous data collection capabilities (e.g., protocols that create multivariate databases in the course of routine treatment and rehabilitation). In this study, resources for obtaining 3 assessments are prioritized over maximizing the sample size with only 2 assessments, reflecting prioritized interest in providing a more reliable account of longitudinal change.
The present study was an analysis of cross-sectional and longitudinal relationships between neurocognitive and theory of mind impairments, and functional outcomes in people with SMI, over the course of 12 months of individualized treatment, rehabilitation and support services. The 12-month time period included three assessment points. Drawing upon the findings of a previous longitudinal study of an outpatient SMI sample undergoing psychiatric rehabilitation , it was hypothesized that:
1. Better baseline neurocognition and theory of mind would be associated with higher levels of initial community functioning.
2.
Community functioning would improve on average over time.
3.
Higher rates of change in community functioning would be predicted by both higher baseline neurocognition on average and greater improvement in neurocognitive functioning.
4.
Better baseline theory of mind on average and greater improvement in theory of mind over time would predict additional variance in community functioning after controlling for neurocognition.
5.
The effect of change in neurocognition and theory of mind would depend upon baseline neurocognition and theory of mind.
Methods

Participants
The purposive sampling frame was outpatients with SMI receiving services between 2007 and 2009 at two treatment centers in the Midwest. Forty percent of the sample came from treatment center 1 only, 2% from treatment center 2 only, and 58% from both centers. Individual services included case management, medication management, day activities, and rehabilitation classes. All services shared the goal of maximizing functioning necessary for successful community living.
Archival data from 43 outpatients were included in this study. The majority of participants had DSM-IV diagnoses of Schizophrenia or Schizoaffective Disorder (n = 20 and 12, respectively); other diagnoses included Bipolar Disorder (n = 5), Major Depressive Disorder (n = 1), Depressive Disorder NOS (n = 2), Generalized Anxiety Disorder (n = 1), and Intermittent Explosive Disorder (n = 1). One participant had missing diagnostic data; however, in order to be treated at the centers involved in this study, the participant would have had to have met criteria for SMI. Demographic and clinical characteristics of the study participants are summarized in Table 1 .
Materials and Procedure
Cognition was assessed using the Neuropsychological Assessment Battery Screening Module (S-NAB; Stern and White, 2003) and the Hinting Task (Corcoran et al., 1995) . The neurocognitive and theory of mind measures were administered by trained testers who were blind to the research hypotheses. The Multnomah Community Ability Scale (MCAS; Barker et al., 1994) , an assessment of community functioning, was completed by treatment center staff who had frequent contact with participants and were also blind to the research hypotheses. MCAS raters were trained by an advanced clinical psychology doctoral student. Scores from the S-NAB and the Hinting Task served as predictors and scores from the MCAS served as outcomes.
Neuropsychological assessment battery -screener (S-NAB)-The S-NAB assesses neurocognitive functioning in individuals between the ages of 18 and 97. It produces five index scores (i.e., attention, language, memory, spatial ability, and executive functioning) and consists of aural and visual stimuli. The S-NAB consists of 2 alternate forms, both of which were used in this study in order to minimize practice effects. In this study, a total score was computed by summing the five index scores (S-NAB). The total scores, as well as the five index scores, were used in the analyses in this study. Higher scores reflect better neuropsychological functioning. The S-NAB possesses good psychometric properties (Wilfred et al., 2005 ). Cronbach's alpha for total S-NAB scores in this study ranged from .48 (time 3) to .66 (time 2).
The hinting task-The Hinting Task was designed to assess the social cognitive concept, theory of mind, or the ability to infer the intentions of others (Corcoran, 2001) . It was used as the sole measure of social cognition in this study because theory of mind has received considerable attention in the literature, as it is known to be deficient in individuals with SMI (Couture et al., 2006) . Examinees listen to 10 short stories involving an exchange between two characters, during which one character makes a hint statement. Examinees must explain what was meant by the statement. They receive a score of 2 by answering correctly on the first attempt, 1 by answering correctly on the second attempt, and 0 if they are unable to answer correctly after two attempts. A total score is computed by summing scores on each item. Due to the unavailability of individual item scores, internal reliability estimates could not be calculated from the data used in this study. However, the Hinting Task is a primary assessment of theory of mind in SMI samples and demonstrates acceptable psychometric properties (Corcoran, 2001; Corcoran et al., 1995; Marjoram et al., 2005; Pinkham & Penn, 2006) .
Multnomah community ability scale (MCAS)-
The MCAS is a clinician-rated instrument that was designed for use in SMI populations to assess community functioning. It consists of 17 items rated on a 5-point scale (1 = extremely impaired to 5 = normal) based on behavioral observations within 4 domains: interference with functioning (e.g., "How impaired are the client's thought processes as evidenced by such symptoms as hallucinations, delusions,…etc.?"), adjustment to living (e.g., "How well does the client perform independently in day-to-day living?"), social competence (e.g., "How frequently does the client initiate social contact or respond to others' initiation of social contact?"), and behavioral problems (e.g., "How frequently does the client abuse drugs and/or alcohol?"). In an attempt to minimize the tendency for staff to base ratings at time points 2 and 3 on ratings made previously, the majority of staff did not have access to their prior ratings. A mean MCAS score was computed by summing the means of each of the subscales. Mean MCAS scores, as well as mean subscale scores, were used in the analyses in this study. The MCAS demonstrates good concurrent validity, and reliability coefficients have been shown to fall within an acceptable range (Hendryx et al., 2001 ). Cronbach's alpha reliability coefficients in this sample ranged from .83 (time 3) to .92 (time 2).
Participants and their associated staff members completed assessments at approximately 3-6 month intervals (see Figure 1 for individual trajectories). Outpatients at treatment center 1 voluntarily participated in routine psychological testing. Results were shared with participants and treatment team members, and informed recommendations to the treatment team regarding how to improve neurocognitive and social cognitive functioning. Participants received no monetary compensation for completing the assessments.
Participants and their associated staff members at treatment center 2 completed the assessments as part of a separate study for which they provided informed consent. Participants were paid $5 for completing assessments at each time point.
Design and Statistical Analysis
This study utilized a naturalistic, single-group, longitudinal design.
In order to assess cross-sectional relationships between neurocognition and community functioning, and between theory of mind and community functioning, Pearson's productmoment correlations were examined between S-NAB total, Hinting Task total, and mean MCAS scores.
Longitudinal relationships between neurocognition, theory of mind, and community functioning were assessed using multilevel modeling (MLM; i.e., hierarchical linear modeling). MLM is a statistical procedure well suited to answer questions about individual change (i.e., level-1 or within-person effect) and group change (i.e., level-2 or betweenperson effect; Singer and Willett, 2003) . MLM was especially appropriate for our study because we were interested in predicting community functioning based on how individuals' cognitive functioning changed since baseline (i.e., a level-1 effect) and based on baseline neurocognition and theory of mind on average (i.e., a level-2 effect). Moreover, MLM offers a number of advantages over traditional methods (e.g., ANOVA), such as the ability to include data from people assessed at varying time points (Singer and Willett, 2003) . Because the participants in our study were assessed at different time points as part of routine care, MLM was appropriate for our data.
Unconditional and conditional polynomial models of within-person change were utilized, and included fixed effects (based on the grand mean or slope of the sample) and random effects (based on individual/person means or slopes). Unconditional models of change, that is, models examining the pattern of the means, variances, and covariances of the outcome variable over time, were estimated prior to conditional models that included predictors to determine whether there was within-person or between-person change in community functioning (Singer and Willett, 2003) . Unconditional models were initially performed using mean MCAS scores (i.e., overall community functioning) as the dependent variable, and secondary unconditional analyses were performed using mean MCAS subscale scores as the dependent variables.
Conditional models first utilized total S-NAB scores and Hinting Task scores to predict changes in mean MCAS scores (i.e., overall community functioning). Subsequent conditional models were performed using S-NAB index scores and Hinting Task scores to predict mean MCAS scores and MCAS subscale scores. Conditional models were hierarchically organized, with the effects of theory of mind being added to a model with the effects of neurocognition. Given that numerous studies that have shown that social cognition accounts for unique variance in functional outcomes, we considered the "burden of proof" to be more on theory of mind to demonstrate unique contributions to variance in outcome.
According to custom (Singer and Willett, 2003) , models that differed in fixed effects were compared using maximum likelihood (ML) while models differing in random effects were compared using restricted maximum likelihood (REML). Wald's tests with Satterthwaite denominator degrees of freedom were used to assess the significance of fixed effects (Hoffman, 2007) . Unless otherwise specified, month in the study was used as the metric of time and was centered at the first occasion (month 0), such that the intercept represented baseline status in all models. Because an absence of standardized fixed effects in MLM precludes the reporting of typical effect sizes, Pseudo-R 2 (Singer and Willett, 2003) was used to explain the proportion of variance in community functioning that was accounted for by neurocognition and theory of mind. Pseudo-R 2 was calculated by subtracting each variance component estimate (i.e., residual, intercept, slope) from the same variance component in a previously tested model, and dividing by the variance component from the previous model. Overall R 2 for the final predictor models was calculated as the square of the correlation between model-predicted values and observed community functioning.
All analyses were performed using SPSS version 17 and SAS PROC MIXED.
Results
Correlational Analyses
Pearson's product moment correlations at baseline were significant between total neurocognition and community functioning, and between total theory of mind and community functioning. These findings indicate that as baseline neurocognition and theory of mind became higher, baseline community functioning became higher. However, all correlations became non-significant by time 3 (see Table 2 ).
Longitudinal Analyses
Change in overall community functioning (unconditional models)-Linear mixed models were estimated in order to examine the overall pattern of and individual differences in overall community functioning over time. A saturated means, unstructured variance model served as a baseline model and was estimated in order to determine whether there were significant mean differences in community functioning across time. To facilitate comparison of the means at each time point, time was rounded to perfect 6-month intervals in this model only (i.e., month 0, month 6, or month 12). As a test of hypothesis 2, the Type-3 Test of Fixed Effects was examined in order to determine whether there were significant mean differences across months in community functioning. This effect was significant, (F (2,22.5) = 9.67, p < .01). Thus, community functioning improved on average across time.
Fixed and random slopes of overall community functioning over time were examined next. Initially, polynomial models were specified with only a random intercept (i.e., individual baseline community functioning). Given that there were significant differences in mean community functioning over time, a fixed linear effect of month was then specified, which examined the effect of community functioning over time on average. This fixed linear effect was significant (p < .01), such that community functioning increased on average at each additional month. To test whether there were individual differences in the linear rate of change across months, a random linear model was specified next. The addition of a random linear effect (and intercept-slope covariance) resulted in a significant improvement to the model, REML deviance difference (2) = 6.4, p <.05, suggesting differences in the linear rate of change among individuals across months. Thus, the random linear model for overall community functioning was retained and served as a baseline model for subsequent conditional models using this dependent variable.
Change in specific domains of community functioning (unconditional models) -Secondary unconditional analyses demonstrated that a fixed linear, random intercept model fit the data best for the interference with functioning and social competence MCAS subscales, and that a fixed quadratic, random intercept model fit the data best for the behavioral problems subscale. A random intercept model fit the data best for the adjustment to living subscale, indicating that there was no systematic change on average on this subscale. Thus, conditional analyses involving prediction of change in this subscale was not conducted. Model parameters for each unconditional model are given in Table 3 .
Predictors of change in overall community functioning by total neurocognition and theory of mind (conditional models)-Time-varying predictors of neurocognition and theory of mind were parameterized using a variant of person-mean centering (see Singer and Willett (2003) for a description of person-mean centering). This approach was used in order to facilitate interpretation of the effects of: (1) baseline neurocognition and theory of mind on average, and (2) change in neurocognition and theory of mind, on change in community functioning. The effect of change in neurocognition and theory of mind (i.e., the level-1 or within-person effect) was created by subtracting baseline values from values at each time point. The effect of baseline neurocognition and theory of mind on average (i.e., the level-2 or between-person effect) was created by centering baseline neurocognition and theory of mind at their approximate grand mean values in our sample.
Linear mixed models were estimated to examine the overall pattern of and individual differences in community functioning over months in the study. In order to assess the impact of neurocognition on community functioning, fixed effects for the following were added to the baseline model (i.e., random linear model): the main effect of baseline neurocognition, the effect of baseline neurocognition by linear slope interaction, the main effect of change in neurocognition, the effect of change in neurocognition by linear slope interaction, and the interaction between the effect of baseline neurocognition and the effect of change in neurocognition. The addition of these fixed effects resulted in a significant improvement to the model, ML deviance difference (5) = 14.5, p = .01, suggesting that these effects of neurocognition should be used to predict community functioning.
As a test of hypothesis 3 (that better baseline neurocognition on average would be associated with higher rates of change in community functioning), the effect of baseline neurocognition by linear slope interaction was investigated. This interaction was non-significant (p = .69), signifying that baseline neurocognition on average was not significantly related to change in community functioning over time.
As another test of hypothesis 3 (that greater improvement in neurocognition compared to baseline would be associated with higher rates of change in community functioning), the effect of change in neurocognition by linear slope interaction was examined. This interaction was significant (p = .01), indicating that for every additional 1 point improvement in neurocognition compared to baseline, the linear slope for month became more positive. Thus, change in neurocognition was related to change in community functioning.
As a test of hypothesis 5 (that the effect of change in neurocognition would depend upon baseline neurocognition), the interaction between the effect of baseline neurocognition and the effect of change in neurocognition was examined. This interaction was non-significant (p = .57), suggesting that the effect of change in neurocognition did not depend upon baseline neurocognition.
In order to improve parsimony, non-significant fixed effects of neurocognition were removed from the model one at a time. Parameters and fit statistics for the final neurocognition model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the baseline model (i.e., random linear model), revealed that approximately 19% of the residual variance, 16% of the random intercept variance, and 10% of the random slope variance was explained by the fixed effects of neurocognition. Overall R 2 indicated that the final neurocognition model accounted for approximately 22% of the total variation in community functioning.
To assess the impact of theory of mind on community functioning (hypotheses 4 and 5), fixed effects for the following were added to the final neurocognition model: the main effect of baseline theory of mind, the effect of baseline theory of mind by linear slope interaction, the main effect of change in theory of mind, the effect of change in theory of mind by linear slope interaction, and the interaction between the effect of baseline theory of mind and the effect of change in theory of mind. The addition of these fixed effects resulted in a nonsignificant improvement to the model, ML deviance difference (5) = 3.4, p = .64, suggesting that these effects in combination should not be used to predict community functioning. All previously significant effects of neurocognition became non-significant after theory of mind effects were added to the model and none of the theory of mind effects were significant. Thus, better baseline theory of mind on average and greater improvement in theory of mind compared to baseline did not predict additional variance in community functioning after controlling for neurocognition. Parameters and fit statistics from this model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the final neurocognition model, revealed that the fixed effects of theory of mind accounted for an additional 2% of the residual variance, 3% of the random intercept variance, and 0% of the random slope variance. Overall R 2 revealed that the final neurocognition-theory of mind model accounted for approximately 26% of the total variation in community functioning.
In a follow-up analysis, in which only fixed effects of theory of mind were added to the baseline model (i.e., random linear model), the addition of these fixed effects resulted in a non-significant improvement to the model, ML deviance difference (5) = 9.8, p = .08, suggesting that these effects in combination should not be used in order to predict community functioning.
Predictors of change in community functioning by neurocognitive domains and theory of mind (conditional models)-In order to assess the impact of individual neurocognitive domains (i.e., attention, language, memory, spatial ability, and executive functioning) on overall community functioning, separate models were first estimated in which fixed effects of each neurocognitive domain alone predicted overall community functioning. The most parsimonious models for each neurocognitive domain were then combined, such that a combination of neurocognitive domains predicted overall community functioning. Non-significant effects in the combined model were then removed to produce a final model. This hierarchical approach to modeling was performed to maximize the ability to detect significant effects.
The final combined neurocognitive domain model consisted of a main effect of change in attention, an interaction between change in attention and the linear slope, a main effect of baseline language, and a main effect of change in spatial ability. The addition of these fixed effects to the baseline unconditional model for overall community functioning resulted in a significant improvement to the model, ML deviance difference (4) = 24, p < .01, suggesting that these effects of neurocognition should be used to predict community functioning. Parameters and fit statistics for the final neurocognition model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the baseline model (i.e., random linear model), revealed that approximately 22% of the residual variance, 14% of the random intercept variance, and 4% of the random slope variance was explained by the fixed effects of neurocognition. Overall R 2 indicated that the final neurocognition model accounted for approximately 26% of the total variation in community functioning.
Conditional models were then estimated for each domain of community functioning (i.e., interference with functioning, social competence, and behavioral problems) that demonstrated systematic change over time. The combined neurocognitive domain model predicting interference with functioning consisted of a main effect of baseline attention, a main effect of change in executive functioning, and an interaction between change in executive functioning and the linear slope. The addition of these fixed effects to the baseline unconditional model for interference with functioning resulted in a significant improvement to the model, ML deviance difference (3) = 18.2, p < .01, suggesting that these effects of neurocognition should be used to predict interference with functioning. Parameters and fit statistics for the final neurocognition model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the baseline model (i.e., fixed linear, random intercept model), revealed that approximately 13% of the residual variance and 27% of the random intercept variance was explained by the fixed effects of neurocognition. Overall R 2 indicated that the final neurocognition model accounted for approximately 30% of the total variation in interference with functioning.
The combined neurocognitive domain model predicting social competence consisted of a main effect of change in memory, a main effect of change in spatial ability, a main effect of baseline executive functioning, and an interaction between baseline executive functioning and the linear slope. The addition of these fixed effects to the baseline unconditional model for social competence resulted in a significant improvement to the model, ML deviance difference (4) = 29.1, p < .01, suggesting that these effects of neurocognition should be used to predict interference with functioning. Parameters and fit statistics for the final neurocognition model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the baseline model (i.e., fixed linear, random intercept), revealed that approximately 39% of the residual variance and 12% of the random intercept variance was explained by the fixed effects of neurocognition. Overall R 2 indicated that the final neurocognition model accounted for approximately 27% of the total variation in social competence.
The combined neurocognitive domain model predicting behavioral problems consisted of a main effect of baseline language, a main effect of baseline memory, interactions between baseline memory and the linear and quadratic slopes, a main effect of change in memory, an interaction between baseline memory and change in memory, a main effect of change in executive functioning, and an interaction between change in executive functioning and the linear slope. The addition of these fixed effects to the baseline unconditional model for behavioral problems resulted in a significant improvement to the model, ML deviance difference (8) = 29.8, p < .01, suggesting that these effects of neurocognition should be used to predict behavioral problems. Parameters and fit statistics for the final neurocognition model are given in Table 4 . Pseudo-R 2 , which was calculated through comparison of this model to the baseline model (i.e., fixed quadratic, random intercept model), revealed that approximately 47% of the residual variance and 4% of the random intercept variance was explained by the fixed effects of neurocognition. Overall R 2 indicated that the final neurocognition model accounted for approximately 15% of the total variation in behavioral problems.
Fixed effects of theory of mind were then used to predict each domain of community functioning. While some fixed effects of theory of mind significantly predicted interference with functioning and behavioral problems, these effects were no longer significant when added to the final neurocognition models and thus were not retained.
Discussion
Hypothesis 1, that better baseline neurocognition and theory of mind would be significantly associated with higher levels of initial community functioning, was supported. This finding is convergent with the findings of Brekke and colleagues (2007) and lends support to other research demonstrating that neurocognitive and social cognitive abilities are linked to global functional outcomes (Couture et al., 2006; Green et al., 2000) .
In support of hypothesis 2, community functioning improved on average over time. Presumably, this effect is attributable to the fact that all participants were receiving integrated psychiatric rehabilitation services. Previous studies support the expectation of improvement through non-specific effects, provided there is psychiatric rehabilitation of sufficient intensity (Spaulding et al., 1999; Brekke et al., 2007) . Significant functional improvement creates the opportunity to analyze concomitants of that improvement. However, this study was designed to assess the correlates, not causes, of the improvement; this is an area for further research.
Hypothesis 3 was partially supported. Contrary to Brekke et al. (2007) , better baseline neurocognition on average was not a significant predictor of higher rates of change in overall community functioning. However, greater improvement in neurocognition (namely attention) compared to baseline was associated with higher rates of change in overall community functioning. Consistent with the scant research in this area (Wykes et al., 2007a; Wykes et al., 2007b) , this finding provides evidence that improvement in neurocognition is associated with positive change in functional outcomes, and in a time frame that makes longitudinal cognitive assessment relevant to ongoing clinical decision making.
Secondary analyses which examined prediction of changes in specific domains of community functioning demonstrated that as executive functioning improved over time, participants demonstrated less interference with functioning (i.e., fewer psychiatric symptoms). This finding is consistent with Wykes et al. (2007b) . In addition, individuals with better baseline memory demonstrated fewer behavioral problems over time. However, as baseline executive functioning improved, social competence became slightly worse over time. This was an unexpected finding, and may reflect bias in terms of staff perceptions of participants' social competence. More specifically, staff may have expected participants who were considered to be "higher functioning" in terms of cognitive abilities to be more socially adept, thus rating these individuals more severely after observing isolated neutral or negative social interactions. Alternatively, this finding may have been attributable to low reliability of the S-NAB executive functioning subscale.
Hypothesis 4 was not supported. We did not show a significant relationship between theory of mind and change in community functioning. Because research has shown that theory of mind may be more closely associated with neurocognition than other domains of social cognition (van Hooren et al., 2008) , we hypothesized that the non-significant effects of theory of mind may have been due to multicollinearity in the combined neurocognitiontheory of mind model. Thus, we tested only effects of theory of mind in a follow up analysis, but still failed to detect any associations between theory of mind and change in community functioning. It is unclear whether this finding is attributable to theory of mind as a predictor or the Hinting Task itself. According to Couture, Penn, and Roberts (2006) , it may be more advantageous to investigate associations between social cognition and individual skills needed for real-world functioning than more global outcomes. For example, theory of mind may be more closely associated with skills such as conflict management than broad measures of community functioning. Alternatively, as suggested by Couture, Penn, and Roberts (2006) , the Hinting Task may possess poor measurement properties for a longitudinal analysis, impeding the ability to detect significant findings. A lack of significant baseline theory of mind effects may have been due to ceiling effects, as on average, participants' scores at baseline fell within the "average range" of functioning (ceiling effects on the S-NAB did not appear to be a problem, as participants' scores fell within the "impaired" range on average). Thus, ceiling effects may have limited variance of scores, impeding the ability to detect a relationship between theory of mind and community functioning. Other measures of theory of mind (e.g., Marjoram et al., 2005) , which have been demonstrated to be more difficult in both clinical and non-clinical control populations, may be better suited for longitudinal analyses examining the relationship between theory of mind and functional outcomes.
Lastly, hypothesis 5, that the effect of change in neurocognition and theory of mind would depend upon baseline neurocognition and theory of mind, was not supported. This is surprising, considering the usual general finding that therapeutic gains are greater in individuals with less severe problems at baseline . In light of the overall improvements in cognition and behavioral functioning, this finding suggests that individuals across the range of severity at baseline have potential for improvement. There are clear implications for development of treatment modalities and for design of treatment programs.
It is possible that results from this study are not consistent with Brekke et al. (2007) given that there were a few differences in sample characteristics. For example, the present study utilized a predominantly White sample, while Brekke et al.'s (2007) was more racially diverse. In addition, the present study included a small number of people with nonschizophrenia spectrum diagnoses, while Brekke et al. (2007) included only individuals with these diagnoses. While this explanation cannot be ruled out completely, the fact that there were more similarities than differences between samples renders it dubious.
There were several limitations to this study. First, the sample and thus statistical power was relatively small. In addition to the possibilities discussed previously, non-significant effects may have been due to limited power. While obtaining unbiased fixed effect parameter estimates and variance components is possible even with relatively small sample sizes (Maas & Hox, 2005) , we may have been particularly limited in the ability to detect significant cross-level interactions (e.g., baseline cognition by change in cognition interactions), as it has been proposed that at least 30 groups with 30 observations each is needed to obtain adequate power for this purpose (Scherbaum & Ferreter, 2009 ). Replication with a larger sample size is recommended. Second, internal reliability, as indicated by Cronbach's alpha, of the S-NAB was low, and reliability estimates for the Hinting Task were unable to be calculated. Thus, results should be interpreted with caution and replication is recommended. Lastly, given that time between testing sessions was as short as 3 months for some participants, it is possible that at least some of the improvement observed in neurocognitive test scores could be attributed to practice effects, as opposed to "true" improvement in cognitive functioning. The extent to which familiarity with the measures influenced participants' test scores on the S-NAB is likely not large, due to our use of alternate test forms and the test authors' estimate of "small" practice effects during repeated administrations. Nevertheless, to further reduce the likelihood of this potential confound, future researchers should aim for at least six months between test administrations, in accordance with the recommendations of S-NAB authors (Stern & White, 2003) . In addition, because there were not alternate forms of the Hinting Task, it is possible that practice effects may have contributed to improvements over time. This is an area for further research.
Conclusions
The purpose of this study was to investigate the effects of neurocognition and theory of mind as longitudinal predictors of community functioning in an outpatient SMI sample. This study is important because it addressed the methodological limitations of previous longitudinal studies by assessing the predictive effects of both baseline cognition and change in cognition between more than 2 time points. While the priority on obtaining 3 assessment points resulted in a relatively small sample size, it significantly enhances the current literature by providing a more reliable report of relationships between functional domains over time. It is the first to assess change in theory of mind as a predictor of change in community functioning. Most significantly, by highlighting the important relationship between neurocognitive improvement and enhancement of community functioning, these results inform clinical decision-making and treatment planning. b S-NAB = Neuropsychological Assessment BatteryTotal Time 1, 2, and 3.
c MCAS = Multnomah Community Ability Scale Mean Time 1, 2, and 3.
Dash marks (-) indicate data that were not obtained.
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